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50. . .PRESSURE SENSOR INPUT, SOLENOID VALVE CONTROL OUTPUT, 
PUMP CONTROL OUTPUT 

(57) Abstract: A milking device for laboratory animals, capable of milking from laboratory animals (e.g. rats) by a single exper- 
imenter and providing unprejudiced milking data independent of individual experimenters. A teat cup capable of directly milking 
from teats of small, fertile laboratory animals such as rats and mice. These devices are very effective in evidencing the effects of 
extrinsic harmful substances on living bodies by means of milk. The milking device comprises a milk collecting container (10) 
capable of shutting off the inside thereof from the outside, and two, first and second, tubes (12, 13) inserted into the container in a 
mutually communicating condition, wherein a teat cup (20) is fitted to the other end of the first tube (12), and pressure switching 
means such as solenoid valves (33 A, 33B) capable of switching between a condition in which the inside of the second tube (13) is 
connected to a negative pressure generating source (35) and a condition in which it is exposed to the atmosphere is provided to the 
other end of the second tube. 
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yy YfrhM.&m~mi-$Z>%iWt UT, C. T. Rodgers (£, HI li:/7t<t9 
&^S£&^LT ^(Laboratory Animals (1995) 29, 450-455). Z(DmM.X'^ 

Hy^^e o\n^m%mu^6 l^&gsn, ^7^6oiii62i: 

#7*£3§6 OOT^{:ii2^@(7)^P 6 5, 6 6 &Wt HTfoO , ~1j(D 

$-ttx*jv^-^r©MP 6 6 *»/bH£5i mmmtfi&isvffin s 5 
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»JL1 4BB©*7V h©±JL0*»S> 1 . 0 m 1 ~ 1 . 5 m 1 ©?Lft£#?L 

§fc##i:'5 UTfc-A&Mi:&6. "f -AM®ft-S7-n%lt 
U ffi»o?"ef'f-b*-;^6 44»m. fit, *»5-A**»JEfli©l» 

t>fci\ £<btr, gSfc#©m©K^T'Jfili)£^££i±S*©(i, 5lifc#©f@AM 
«k * l; »J , *a« «c» JLifc £:*© -r- # £ s c i: (i^BT* 

ll«#©fiA*twSe$n6dfc«c<#a»{i«!aT-^«:A*-r*dJ:© 1 T»# 

»#L#3§i:> ^m?L^§§©±^gP7>^fc > VNT^?LM©^gP('5iii'r5^-e- 
«**#ASttfc* 1 Stf^2©2*©xa-^i: > fufEfl 1 ©5^-7©MK 
S«»81Sti/:T-f-b*iy^t SMB»2©xa-7©ffl«fc»*3ft 
fcfcEf&£»fcfcfll*,' SMI, WK* 2 ©xol-:t*©|»* A^flEi: lulSfiljE 
U k&JBE©>ISSi: Hffi»«£9J UtfUC £ ©t? § SEEM 0 

*©jRjBT'|ifEJE*«y8A¥ia:(iJ: U»2©x:i-7©rtaPi:fcEEB£«lfcfc 
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<fc<K $^Ufeft«l%^$i±6w^*5prtii:^6. fifed, HKWKgjtOfcift 

* ©«fjt'H 2<D*a-70fo®**%izMWLbtzfti&tmmbtz&mtiz® y 
«tv\ ttz, faommtLx. m2(D?-zt--zfz®j£mizmmtzniomm# 
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OI!§H#t>;fr#iT'&S. 

OR, aaS&tffLMa*it&&t£$#) OrtfflJ^O*J^tiJ: U» A?U S *JBU 

±i20$Hf±, x^-h#y7©fuK^A?LOi*jjie®£, M§l£r-f- 7 
*yyol5fBffA?L«ia{:iJ[«^lRlO«'Jii*«:^-t-6^fc, SfcKli, 
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2 1 OmmH g, $?£U< t±- 1 5 0 mm H g gftCDIgjE ^m^^P^fg 

3lS*SJiM$?Li£fiKfcv^ I^IWKtV - h 77 v -?%m~ OmmHg — 2 
1 OmmHg, #£U<&0mmHg~- 1 5 0 mmH g 0H©|fcjeE*Sfe£-r -5 

01014. i4i:^t7 7 bfttta&SOffilftft&aift (^y^A) £jF 

bksvvc* 1 o-m^m^tLxmmt^u^, n 12-$ 

lOfa-y, 13-i2©fa-^, 2 0-f-f-h*y^ 3 1 -aMftKjh 
#. 3 2-£C£gSh 3 3-7.7^ b*#5$tf>^;H:-2-#, 3 3 A, 5 1, 5 
5 34-»>^tU«t5IIk'> 1 3 5-JEE^3P3H### 

JBOF. *IBWK«k**ll»«lffi»Allll*v^<o*»©|||fcO»»tiilcf*tt?| 
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^T, 2&tf3i2©^ii-:7*l 3 lie--;Wf-aL-^«:ffi^T 

^6**, ^'J3>fa-yt'fe^ttj:v\ fit, ItflB^ 1 ©f-^-7 1 2© 
W (I li^IBi- 6f^-h^7y20 RTfg^^B T'^a £ ftX ^5 . 

Btlsa^2©^^-^1 3©MHIII±, ®%#7*m&$i®5±lr3 lMM&fg. 
ft 3 2 *ftLX, K#i$©/VHr-#-#3 3©-£{l!|Kg^UT*J',K 

i2^;Hr-#-#3 3omiim\*mE2>? &z>^&7*3.j*u-# tixmm 

<b©*l§§©&^iwl£, $?£U< fit"; □>^©5 L a-^i 4d$jB^<b*iS. 
£#>73 5i:o4W:^;Vt-^-#3 3 fc^y h©#?ll-i&U*:RlJE£::*:^ 

(ifc<, ^MW^-^M-e^n^^ (0iJ*J£*iizK) ©SSiMfc^M^T 
£|StJEfg£^l§: (7*fcTl/-*-) 4 0*J8l\ £tz. /Wr-*-3 
X, uy\Ln.-$ ZR^tz®®^m5 OCJ:oTlBBB**«0*n* 2J[p]» 
3 3 A?:ffl^-Cl^*,T-ffljSUTV^ 5 0 liflfc]© fc ©T*<k < . 

BUS 6). B5iBII2©^i-y 1 3<D®U1&mm*. »B&it#3 ljtf 
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UT, K£pgi5§§3 9 Z7*\£V-9-4 0 i: ©Rl(iliiiria*at# 3 3A#B2S 
2*1, BuIB^2©^ol--/1 3&tfHi§0&$^aL-:/l 4<Dfc«7*fc>- 

4 3 0^aigP4 2H*5W6ffig8P4 4 £:&7.Mf 4 1 ©*«»4 1 at©FltVX;P 
iR3l%^l;*"tt*C2:HJ:'J» KdJ&4 2 ft £RijBEi:-f 5. fit, HulBJ^digfl 
4 2rtli, *^H»*Ufctt«4 5^f>iS»gSER&±#4 6 IcftLXmUW, 2 CD^o. 
-^13 (»«fa-yi4) KSfttUTV^. 

U"T*M«cife©*51»*«:«v^»^C»i, 2Kfc&4 7 ©Bfl* 
fcfci^TfcfiffifcMfcHfi-rscfctf-etS. m&#3 3A£:f<D 

00ycii, m 2 izjjkb tzgkw.fr bn&mm® 3 9 #nii£§t3 20* 

EI2Xt;0 3(C^U/c«k9«:««BE#l:-eoiaffl«y»^a5 0 d£(i=fc 

CC*»J, $ 1 ©^Rf 1 4 a Cliff^t >1f 5 1 A«« A t>n, «fc U TflftKlfttt 
fcg2©$HBMf 1 4 b CHI 1 ©2 3 3A**fl|*<bftS. f?l£>2# 

|pjM#3 3AI*IB<Ci:KJ:0ll2O^«[*l 4 b **jfcCH«t«. f20 
jHKff 1 4biiJT«i:fcH^20fa-yi 3KttS§2©2;frGl«K#3 3 
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□ >e^L-^ 5 1, H 1 t%2(Dn&#3 3 A, 3 3 B&tf 

^M©*^ mi hfg2©mi&#3 3 A, 3 3 B©H!^*f ^ 

^©^f£M©Mj©-0iJS:M1-S. IUI20II#33A, 3 3 B % 
mt1z#imx-m&#>73 5£31IeU AJBE#>*3 4 a fcfcfcjE* 

1 3 |>3©£^U±&jEE#>* 3 4 artK3lt&i;ft*^E*^M£©RijE(i8:5£jE) 

(Dftmt-fcmmmffi-zvtz'ik, mm, i2®ti#33B^^<. c© 

3BfcHS, iSift5IL-CJBE*fcR3£ttfclS*. 

©SfcflBKgH U fctttl % * U T V>5 . 0 6 &0 5 © a - a IftC i 6 BfffiHT-* £ . 
C©^J(I*J^T» IsHBH 1 Ofa-yi 2&|*3fl$2mm, #&#54 mmffii© 

©Bfl*JT\ ->'J 3>«0'J >^ (rtgfl2mm, *3»lmm) 1 5 
J:U@£UTi>€>. r-f-h*y^2 OJi*c>*HMfAfi (0>JA.«, S"Ja>^ 
A) T**«J, rtlld = 4 mmgjg, *M£D = 7 mrogifc. |$h = 4mraiS© 
i^i:lt^&SiBM ) 2 1 a-eH*LfcRW#ttfcfc1\ c© 
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■ -» 

gp^2 1 b^jsuatfc: fctiiy, ra$#2 i aciiii i ©^-71 2 

03fc8fc0M£*& 1 . 6 mmflRRIffl a j&Sj&8$*tS. 

f-f-b*'^2 0©JI®gp#2 1 aliS7>> h©#LsSfc?Lgrt s i:&&1'3^ 
JT 0, J¥<&b = 0. 4mmgJgT**>*. * UT-tO+*»t»7 V b 

©?Lsia*AO&friEflc 1 = 1 . 8 mmgg©Jf A?L 2 2 j&sjgjSSttTi**. ft 
}?A?L2 2lift2 t = 0. 8mmg«0ft«ffl|jb s lfcS^fcR«$"e*y. ftWffii 
©figc 2=1. 4mmgjrt'*-5. SfeK, HSgP^ 2 1 a KliJf A?L 2 2 CD 

:©f-f-h*f^2 0'Cli < tirCIf A?L 2 2 IJftftJW (I'JMX^M. "R5I 

iftSISftfc&teSIl©?-^--:?! 2£iioTli$S£^l Ot;ji?©t>nS. CCDUffl 
gp#2 1 allJ&jRl,fc#A?L2 2 (i, flc±$ (WEU/c»ff ^^oTV^&V^J 

&fr*>. 0 6{l*»-C*-r7C©S5»C) Bfltr^ti*. fffEOi^tc, dO#A?L 
»%^-rWfiiiEIT**y, r-f — 7 2 o&ei 5 &trB6(c^Lfc 

^©fclRlSOJ&JB'T? SlCfa-^l 2©xi'-b^ > y^#ffl!l$ , cffiSP 

A\ f - h * 7 y 2 0 t ^ S i: o ^M® 1 2 a (ft£b<im®ft 

mi5&nm) tanx^z. f lt> i^Mf4u/c$ i G5SSP^x'f-h^'yy2 o 

©]!M#2 1 a©^®C^T'^LTV^^'e06{C^i-t,©i:ffl3SLTV>5. 
C©*£"t?fc, H 1 ©f- 3.-71 2©5fe^(lHuiB^® 1 2 afcJ&jRUTV^c: 
fcKiO, luiEU^Jf A?L2 2©^K^ffili, HI 5 &tfm 6 ir^UfcfcflfcEIW 

mSlty-^-Ytiy^tm 2 i: ©£*ffitt©£ <b £ffij©£ilS© 

fl2JBfe*-*Wrii0'Tr&»h ddT-li, r-f - b * V 7 2 0 AIIJBjSS A?L 
2 2AI1 *©*£ t**]JI®gP#2 1 a©J?*b = 0. 4 mm ^ b i: 3 tit *J 

9 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



" WO 01/67064 PCT/JP00/09112 
* • 

U, $fcMI©Mc 1 = 1 . 8mm. W0l|c2a=l. 5mm0RtB 
OA0]IM#2 1 ^^T(p]{Ct#li-rS^IIT-$>Si:Jiaj$ 

^ffl^a^M©^m>ESSIiiKJ- 3 3 OmmH g, 3 0 OmmHg~- 3 

5 0mmHgf*'J, ±U? V h mmii£W.V n&mim- 2 l O mmH g 

Rtfm 1 tc^-r^TT-*t»#^^?L*^#^nyi. m 9&tm 1 
a : &nm (mmm^mm). b : ©3i$> c : #fr*B (pj3§*^je$)> d : 



1*13 



ESS (-mmHg) 


2 1 0 


ffiSjifc (#) a) 


4 6 


fflsut (iftsuajtso b) 


6 6 


A (msec) 


1 4 0 


B (msec) 


7 2 0 


C (msec) 


8 0 


D (msec) 


3 6 0 


A + B (msec) 


8 6 0 


C + D (msec) 


4 4 0 



a) : 60/A+B + C + Dxl 0 0 0 =®/# 

b) : A+B/A+ B + C + Dx 1 0 0 

^©Mli^Oin^S. 8M^(D Sprague-Dawley &7 V h (Jcl:SD, 
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Clea Japan Inc.) 4 0 ~ 6 0 %, 2 3 ± 1 °C, M 1 4 |$n fii 5 : 

0 0~^t7 : 0 0) O^TT-^lWL/c. flft (CE-2Clea Japan Inc.) fc* 

17*; h£7^^-^<~lllg£ttT£@e£-e/c. 7 y h tt. #8W8© 

81 U ft 4 B#(I SB C Oxytocin 1 IU (Atonin-O, Teikoku Zoki Co.,) 

^ScfeJESfflUfc. Oxytocin &£* l/t*^ 2 0 y h £jfcB*(8odium 

pentobarbital) U ?LsS, aBRtf^OWjafe 7 0 %7;lo-;Mrci!l*Lfc. 

2£*t. 4BS©#7y h©¥##?L*tt, 3. 43 + 1. 71^ 7 A 



[2*2] 





#KJI (g/i77b) 




1 0 




3.43±1.71 


tsia 


1.4~6.5 



n 
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« ♦ 

^•es=t#v^?L*Wf>tiT^6^\ cm*, hi i ©i^a©ii^(i{ifflv>/c 
&*>\ iioMiscfcvt, a : wtfm (mmm^.mm) (^i©ti^3 3 

AH, ^2©»3 3B| f U B (fg 1 3 3AS, fg 2 

#3 3S). c-.wnm ($\m*%&m) (iioii^3 3A^ fg 2 ©fn&# 

3 3 B|), D : *f(JE$ (fg 1 ©Sfi£# 3 3 AH, ^2©W3 3 BK) T-* 



JE^JS (-mmHg) 


1 4 0 




6 0 




6 0 


A (msec) 


10 0 


B (msec) 


5 0 0 


C (msec) 


8 0 


D (msec) 


3 2 0 


A + B (msec) 


6 0 0 


C + D (msec) 


4 0 0 



a) : 6 O/A+B + C + Dx 1 0 0 0 =|§I/# 

b) : A + B/A+B + C + DX 1 0 0 

H»0»tt»±»©«k9T**S. 8M^(D Sprague-Dawley %=7 V h (Jcl:SD, 
Clea Japan Inc.) «:filS4 0-6 0%, fl« 2 3± ltJ, HPJ 1 4 H*m 5 : 
0 0~^i7 : 0 0) CiffTt-flWU/:. &ft (CE-2Clea Japan Inc.) fc7j< 
liafS£#*.fc. C©*ffT-e3 31M««H^bll» 

aaii/Tjmtifflv^. guujjEu<tt$$*:*i-i 2ii^©n^'y t> 

«4, 7, 10, 14, 1 8 Bg©SB8l$K8E0gfffc#£j&>f>#*U 
# # 4 B$ (I iiC Oxytocin 1 IU (Atonin-O, Teikoku Zoki Co.,) ££TEiEttU 
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Uftbfc. Oxytocin £ U X is* h 2 0 # B y V h Jft & (sodium 

pentobarbital)^ fLsP. A»Xtf*©Ha* 7 0 %7>l/3-/l'lMrOJII» Lfc. 
?LM % ^T'g < v y -9— S> L T 5>tf ^C^Trx - h # y 7 2 0 ©JHM# 2 
l ai:?UR«3l$-t!\ »?L*§li#Ufc. $?L*t €, 5 -#©#©3amt U 

busB^ 3 o*#Tt- 8 &(DMfry y b Ci*ILLfc±JLBl*&»fLLfcJia** 
4CSt. »SL14BB©ft7yhO¥ft»JLII±3. 99±1. 22?y&V 





4 


7 


1 0 


1 4 


1 8 




0.76±0.48 


1.66±0.65 


2.47±0.67 


3.99±1.22 


2.10±0.93 


46BB 


0.28~1.78 


1.01~2.88 


1.59~3.57 


2.05~6.21 


0.28~3.27 


$?L* 0.5g 

& ± © # 7 
y b$( (%) 


66(10/15 b) ) 


100(15/15 b) ) 


100(15/15 b) ) 


100(15/15 b) ) 


80(12/15 b) ) 



a) ±%m^hon%& 

b) n%M0. 5 gttlOSr; b»/»fLLfc±*7y b&x 10 0% 
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fc. BtfE^2fD^^-y©rt^%^ffifc|usHI^JEfg^lie@U/cl^JBE©^ 

!»BE*feaPiffi-*ffi*i8fi»* s $^iw#^^nTv^*ifc%«f«i:i-*i»#ai 

3. tiriBfeJEfg*iStt^H»lw$^Lfc»fiT^n4^#oattJI'S:flP» 

SB»Ufctt»2:aWfL/ctt3Bi:lc9JUe^*»2 0BaK#i:li«): UflURSftTi* 
8. itulE^-h^m StlWl»©JLW's©}fA?L«:«Afc]SiBSP4J- 
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ft tfmE. t o tz £ £ IzftW ^Ir) It T » U , *^JE £ o # £ tg0SH» (' 

fits cfc 9 tsif^^oio cM^nti^: i: $8* 

11. MlB^105 : -^-^©xi'-h^'y^#{B!l«gP(i > 

y 7Mtf*'& t*z>&5 &mmm t s nx ^ s c t zi&wlii -t z 8 ib«c<o 

1 3. iWA«f(lf--f-h*y^«i-f64i-6liE*«0mmHg 2 1 0 

rnmHg, Jf$L<liOmmHg— 1 5 0 mmH g (Dm<DmEEX$>Z> Z t feft 
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